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A)    INTRODUCTION 

In  October  of  197  3,  the  Town  of  Midland  contacted 
the  Ministry  of  Environment  to  express  concern  th.  .t 
future  development  in  the  catchment  area  of  Midland 
Park  Lake  (known  locally  as  Little  Lake)  may  adversely 
affect  the  quality  of  this  Lake.   At  a  meeting  of 
November  28,  1973,  between  the  Midland  Council  and 
Ministry  of  Environment  representatives,  the  Ministry 
agreed  to  carry  out  an  investigation  in  1974  with 
the  aims  of  a)   defining  the  existing  quality  of  the 
Lake,  and  b)   predicting  the  water-quality  impact 
of  further  development  in  the  drainage  basin. 

Midland  Park  Lake  is  a  small,  shallow  lake  located 
in  the  Town  of  Midland,  Simcoe  County.   Nearly  half  of 
the  watershed  is  located  in  Tiny  Township,  which  borders 
the  south-west  side  of  the  Lake.   A  small  part  of  the 
watershed  is  located  in  Tay  Township,  which  borders  the 
south-east  side  of  Midland  Park  Lake. 

Figure  I  illustrates  the  general  position  of  the 
Lake  with  respect  to  political  boundaries  and  geographic 
location. 


FIGURE  I     ILLUSTRATION  OF  MIDLAND  PARK  LAKE   AND  ITS   DRAINAGE 
BASIN   WITH    RESPECT    TO   POLITICAL    BOUNDARIES. 
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B)    LAKE  USES 

Midland  Park  Lake  serves  as  an  important  recrea- 
tional resort,  both  for  the  people  of  Midland  as  well 
as  for  outside  visitors.   The  town  park,  located  on 
the  north-east  side  of  the  Lake,  contains  a  long,  sand 
beach.   Swimming,  sun -bathing  and  picnicing  are  popular 
activities  in  this  park  and  the  area  is  frequently 
crowded  in  the  summer  week-end  periods.   The  eastern 
side  of  the  Lake  contains  a  group  of  summer  cottages 
(20-30)  along  with  a  seasonal  trailer  park  and  the  odd 
permanent  residence.   There  are  also  a  few  cottages 
in  an  area  on  the  southern  side  of  the  lake,  as  well 
as  a  few  on  the  western  side.   A  number  of  cottagers 
have  small  piers  extending  into  the  Lake  to  facil- 
itate boating  and  fishing.   The  use  of  the  Lake  by  the 
Midland  Lake  cottagers,  however,  is  minimal  compared  to 
the  recreational  use  of  the  northern  park  and  public 
beach. 

The  Lake  supports  a  good  bass  fishery  which  attracts 
a  considerable  number  of  anglers. 

The  Lake  is  also  used,  on  a  fairly-frequent  basis, 
by  boaters. 


-4- 


C)    EXISTING  DRAINAGE  BASIN  CHARACTERISTICS 

Figure  2  illustrates  some  of  the  characteristics 
of  the  Midland  Park  Lake  drainage  basin.   The  lake  is 
146  hectares  (361.3  acres)  in  surface  area,  with  a  mean 
depth  of  1.9  meters,  a  maximum  depth  of  4.3  meters  and 
a  volume  of  2.8  x  10   cubic  meters.   The  area  draining 
into  the  Lake  is  approximately  684  hectares  (1690 
acres).   Because  of  its  small  drainage  area,  the  Lake 
flushes  very  slowly;  the  surface  outflow  to  Georgian 
Bay  is  reported  to  take  place  for  only  about  one  month 
during  the  spring  period.   During  the  summer,  the 
Lake  level  normally  drops  considerably  as  evaporation 
exceeds  the  water  input  to  the  Lake.   While  it  is 
not  possible  to  accurately  calculate  the  "flushing-rate" 
of  the  Lake,  from  the  data  available  it  is  evident 
that  the  Lake  flushes  very  slowly. 

While  there  are  no  well-defined  creek  beds  entering 
the  Lake,  there  are  several  drainage  depressions  (e.g.  on 
SW  side)  which  carry  surface  run-off  after  a  heavy 
rainfall  and  during  snow  melt.   The  Lake  outlet,  located 
on  the  north-east  side,  is  a  well-defined  channel. 

The  soils  in  the  watershed  are  primarily  of  a  sandy 
loam  composition  with  good  drainage  characteristics 
(1) .   Because  of  these  characteristics  there  is  significant 
recharge  to  the  ground  waters  in  the  basin  and  it 
is  to  be  expected  that  the  Lake  is  also  recharged 
from  local  ground  water  inflow  in  addition  to  surface 
water  runoff  during  spring  freshet  and  heavy  rainfall. 
It  would  appear  that  the  pronounced  drop  in  Lake  level 
during  the  summer  cannot  be  accounted  for  by  evaporation- 
precipitation  differences;  a  possible  explanation 
would  be  discharge  from  the  Lake  via  sub-surface  drainage. 


MIDLAND 
BAY 


FIGURE  2    DEVELOPMENT   WITHIN    THE  MIDLAND   PARK    LAKE  DRAINAGE 
BASIN.    THE    FOUR  MAIN    SAMPLING   LOCATIONS    ARE    ALSO 
ILLUSTRATED   AS  WELL    AS   DEPTH    CONTOURS 
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The  water  balance  nor  the  hydrologic  characteristics 
of  Midland  Park  Lake  were  not  fully  assessed  in  this 
study . 

Existing  development  varies  considerably  from  one 
part  of  the  watershed  to  the  next.   In  general,  approxi- 
mately 80  per  cent  of  the  watershed  consists  of  unused 
agricultural  lands,  much  of  which  had  previously  been 
farmed;  the  western  and  eastern  parts  of  the  drainage 
basin  fall  into  this  category.   However,  there  are 
small  parcels  of  land  in  the  northern  and  north-eastern 
parts  of  the  basin  (Figure  2)  which  have  typical  urban 
landscapes  of  housing  areas  and  some  commercial  establish- 
ments.  The  three  most  heavily  developed  areas,  totalling 
approximately  71  hectares  (175  acres) ,  are  serviced 
by  subsurface  storm  and  sanitary  sewers.   The  sanitary 
sewers  are  directed  to  the  Town's  sewage  treatment 
plant  which  discharges  to  Georgian  Bay.   The  three 
storm  sewer  systems,  however,  are  directed  toward 
Midland  Park  Lake;  the  two  on  the  north  side  are  piped 
directly  to  the  shoreline  of  the  Lake,  while  the  one 
on  the  north-east  side  is  piped  part  way  to  the  Lake 
and  then  enters  the  Lake  via  surface  drainage.   The 
housing  population  serviced  by  these  three  storm  sewers 
is  approximately  1,000  people,  some  10  per  cent  of 
the  population  of  Midland. 

There  are  four  major  roads  in  the  drainage  basin  - 
Heritage  Drive  (Hwy  #12),  Yonge  Street,  King  Street  and 
Highway  #27  (Figure  2).   All  these  roadways,  with  the 
exception  of  Heritage  Drive,  are  drained  by  storm  sewers 
which  connect  directly,  or  indirectly  via  discharge  channels, 
to  Midland  Park  Lake. 
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D)    SURVEY  PROCEDURES 

Most  of  the  water-quality  data  on  the  Lake  was 
obtained  on  one-day  visits  every  three  weeks  between 
May  14  and  September  11,  1974.   Four  locations  in  the 
Lake  (Figure  2)  were  sampled  for  a  variety  of  physical, 
chemical,  biological  and  bacteriological  parameters. 

On  each  visit  and  at  each  sampling  station,  ver- 
tical profiles  of  temperature  and  dissolved  oxygen  were 
recorded  using  a  YSI-57  dissolved-oxygen  meter  which 
was  calibrated  using  the  "Wet-Winkler"  method  prior  to 
each  sampling  run.   Samples  of  surface  water  (taken 
1  meter  below  surface)  were  obtained  on  each  visit 
and  at  each  sampling  station  to  be  analyzed  for  alkalinity, 
conductivity,  hardness,  pH,  turbidity,  nitrogen,  phosphorus, 
iron  and  silica.   At  the  mid-lake  station  (MLl) ,  during 
each  sampling  run,  samples  were  also  obtained  1  meter 
from  the  bottom  to  be  analyzed  for  the  same  parameters. 
All  chemical  analyses  were  carried  out  by  the  main 
laboratory  of  the  Ministry  of  Environment  (Rexdale) 
using  standard  procedures. 

Samples  for  analyses  of  chlorophyll  a  and  b  were 
collected  from  the  surface  at  all  stations  and  on 
all  six  sampling  dates,  preserved  using  10-15  drops 
of  a  saturated  magnesium  carbonate  solution,  and  analyzed 
at  the  Rexdale  laboratory.   Samples  for  bacterial 
analyses  were  collected  from  the  surface  at  all  stations 
and  on  all  six  sampling  dates,  and  were  kept  on  ice 
between  the  time  of  collection  and  delivery  to  the 
Rexdale  laboratory.   All  bacterial  cultures  were  prepared 
within  24-hours  after  collection. 

Water  transparency  was  measured  in  the  field 
by  lowering  a  secchi  disc  (23  cm.  diameter,  alternate 
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black  and  white  quadrants)  to  the  lower  limit  of 
visibility. 

Samples  for  phytoplankton  enumeration  and  iden- 
tification were  obtained  only  at  station  ML1,  on 
each  sampling  run,  by  lowering  an  uncapped  1  litre 
bottle  through  the  estimated  euphotic  zone  (  2  x 
secchi  disc) .   These  samples  were  preserved  using 
Lugol's  iodine,  and  analyses  were  carried  out  at 
the  main  M.O.E.  laboratory. 

A  Wisconsin-style  net  (10  mesh  per  inch)  was  used 
to  collect  zooplankton  samples,  twice  from  station 
ML1,  and  once  from  station  ML2 .   Zooplankton  were 
washed  into  4-oz .  glass  jars,  preserved  with  a  5%  solution 
of  formaldehyde,  and  were  analyzed  by  staff  of  the 
Central  Region  of  the  M.O.E. 

In  addition  to  the  "routine"  sampling  outlined  above, 
the  following  investigations  were  carried  out: 

1.  On  August  16,  extra  samples  were  collected  at 
station  ML1  (top  and  bottom  water)  for  an 
"ionic  balance"  in  order  to  determine  the  main 
chemical  composition  of  the  Lake. 

2.  During  June  4-7,  a  small  Ekman  dredge  (15  cm. 
x  15  cm.)  was  used  to  obtain  lake  sediment 
samples  for  chemical  and  biological  investi- 
gations.  Samples  were  collected  at  forty  stations 
for  chemical  analyses;  22  of  these  stations  were 
also  sampled  for  bottom  fauna.   Sediments 

for  chemical  analyses  were  scooped  from  the 
dredge,  dried  at  100  degrees  centigrade, 
placed  in  glass  jars  and  submitted  to  the 
M.O.E.  Rexdale  laboratory  for  analyses  of 
nitrogen,  phosphorus,  copper,  iron,  chromium, 
lead,  and  organics  (loss  on  ignition) .   Inverte- 
brates, obtained  from  separate  sediment 
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samples,  were  removed  from  the  sediment 
using  a  brass  screen  with  0.65  mm.  aperture. 
The  organisms  were  hand-picked  from  the  debris, 
preserved  in  ethyl  alcohol,  and  identified  by 
staff  of  the  Central  Region  M.O.E. 

The  aquatic  weed  (macrophyte)  populations  were 
surveyed  during  two  separate  periods  -  July  8-12 
and  August  22-27.   During  each  period,  2  3 
chosen  stations  (see  Appendix  VII)  were  both 
visually  assessed  as  well  as  sampled. 

In  the  visual  assessment,  divers  circled 

the  boat  in  a  five-meter  radius  and  visually 

estimated  depth,  percent  bottom  coverage, 

species  composition,  and  approximate  height 

of  the  weed  beds.   The  abundance  of  each 

species  was  recorded  using  the  systems  described 

in  a  previous  report  of  the  Ministry  of  Environment 

(2);  this  abundance  scale,  which  is  similar 

to  that  initially  used  by  Modlin  (3)  in  the 

Milwaukee  Watershed,  identifies  four  density 

categories: 

1-heavy  growth-species  forms  an  almost 
continous  coverage 

2-moderate  growth-species  less  dense  than 
above,  but  may  form  dense  clumps  or 
patches 

3-scattered-plants  spaced  out  considerably 
but  may  be  abundant,  more  than  15  plants 

4-rare-less  than  15  plants 
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The  sampling  assessment  involved  the  following 
procedures : 

a)    square  frames  {"quadrats")  were 

dropped  at  random  at  each  location 


b)    the  plants  (excluding  roots)  within 
2 
the  l/4m  frames  w* 

split  into  species 


2 

the  l/4m  frames  were  cropped  and 


c)  the  wet  weights  of  each  species  were 
recorded 

d)  the  plants  were  air-dried  and  weighed 

e)  major  species  were  analyzed  at  the 
main  M.O.E.  laboratory  for  nitrogen, 
phosphorus  and  loss  on  ignition 

4.  The  two  storm  sewers  which  discharge  directly 
to  the  Lake  were  sampled  on  six  occasions 
for  chemical  parameters  (May  14-December  8) 
and  on  four  occasions  for  bacterial  parameters 
(May  14-September  11) . 

5.  The  status  of  the  largemouth  and  smallmouth 
bass  populations  as  well  as  coarse  fish  species 
were  investigated  in  mid-September.   A  7.3 
meter  trap  net  was  set  in  the  Lake  at  four  lo- 
cations (Appendix  XV)  and  operated  for  two 
nights  at  each  site  -  September  9-11,  11-13, 
16-18,  and  18-20.   The  net  was  lifted  and 
checked  each  day.   Smallmouth  and  largemouth 
bass  were  tagged  with  jaw  tags  and  measured. 
Scale  samples  were  taken  and  read  (aged)  at  a 
later  date.   All  other  fish  were  identified, 
counted,  and  released  from  the  trap  each  day. 
Weather,  air  and  water  temperatures  were 
noted  at  each  lifting. 
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E)    EXISTING  WATER  QUALITY 
1)    Physical-Chemical  Characteristics  of  Water 

a)  Temperature 

The  temperature  data  is  provided  in  Appendix  I. 
In  general,  the  temperature  of  the  Lake  was  very  uniform 
both  horizontally  and  vertically,  at  any  given  sampling 
date.   The  maximum  temperature  recorded  was  23.3  degrees 
centigrade,  and  the  Lake  was  above  20  degrees  centigrade 
on  the  last  four  sampling  runs  (July  3,  July  23,  August 
16,  September  11).   The  Lake  is  therefore  thermally 
very  suitable,  for  swimming  and  diving,  during  the  rec- 
reational period. 

b)  Water  Clarity 

Two  methods  were  attempted  to  measure  water  clarity  - 
secchi  disc  readings  and  turbidity  analyses.   The  secchi 
disc  was  visible  at  bottom  on  five  of  the  six  sampling 
dates  at  ML1  (deepest  sampling  location) .   Water  depths 
at  the  point  of  sample  collection  varied  from  3.0  to 
3.9  meters  due  to  variance  in  the  exact  location  the 
samples  and  measurements  were  obtained. 

It  is  estimated  that  the  average  secchi  disc  reading 
for  Midland  Park  Lake  is  between  3.5m  and  5.0  m.   In 
comparison,  many  small  lakes  in  the  sedimentary  area 
of  Southern  Ontario  have  average  secchi  disc  values  of 
l-3m,  while  some  of  the  clear  oligotrophic  lakes  in  the 
Canadian  Shield  have  average  values  ranging  from  5  to 
10m. 

Turbidity  values  (Appendix  II)  also  document  the 
good  water  clarity,  with  average  turbidity  values  of  less 
than  1  FTU  at  three  of  the  four  sampling  locations. 
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Since  water  clarity  in  the  sedimentary  area  is 
determined  largely  by  the  production  and  concentration 
of  microscopic,  free-floating  algae  (phytoplankton) ,  it 
is  evident  from  the  above  data  that  the  biological  productivity 
in  Midland  Park  Lake  is  favourably  low,  compared  to  other  small 
lakes  in  the  sedimentary  area  of  Southern  Ontario. 

c)    Basic  Chemical  Characteristics 

The  basic  chemical  composition  of  Midland  Park  Lake 
is  outlined  in  Appendix  III.   The  Lake  is  a  soft-water 
Lake  with  fairly  low  alkalinity  and  hardness,  and  a 
fairly  low  conductance. 

Figure  3  outlines  the  relative  concentration  of 
each  of  the  major  cations  and  anions.   While  this  "ionic 
balance"  was  evaluated  on  only  one  date  at  four  locations, 
the  basic  ionic  character  of  lakes  is  fairly  constant 
temporally  and  Figure  3,  which  illustrates  the  ionic 
balance  at  Station  ML1  (surface) ,  is  expected  to  reflect 
the  basic  chemical  character  of  the  Lake.   The  major 
cations  are  calcium  and  sodium,*  major  anions  are  chloride 
and  bicarbonate.   It  is  expected  that  street-salting 
operations  in  the  Town  are  largely  responsible  for  the 
high  concentrations  of  sodium  and  chloride  in  comparison 
to  other  ions.   Fortunately,  the  ecological  significance 
of  these  elevated  sodium  and  chloride  concentrations 
are  minimal. 

Measurements  of  pH  ranged  from  7.4  to  8.5,  with  an 
over-all  average  for  the  Lake  of  8.1. 

d)    Nitrogen 

Nitrogen  is  an  important  plant  nutrient  which  period- 
ically limits  the  production  of  plants  in  aguatic 
environments  as  well  as  terrestrial  environments.   In 
Ontario  lakes,  it  can  generally  be  stated  that  phosphorus 
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FIGURE    3   MAJOR    CATIONS   AND   ANIONS   SAMPLED   FROM    THE    MID- LAKE  STATION   16/8/74 
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most  frequently  limits  primary  productivity  in  lakes, 
while  nitrogen  is  of  secondary  significance  but  can  also 
limit  productivity  in  some  situations. 

Figure  4  illustrates  the  concentrations  of  the 
various  nitrogen  components  at  the  four  sampling  locations 

A  large  majority  of  the  nitrogen  is  tied  up  in  the 
organic  form;  an  over-all  average  figure  for  organic 
nitrogen  for  the  Lake  would  be  0.35  to  0.4  0  mg/1  as 
N.   Levels  of  inorganic  nitrogen  are  very  low;  nitrite 
levels   during  the  survey  period  were  typically  0.001 
mg/1,  nitrate  measurements  were  usually  0.01  mg/1,  and 
levels  of  free  ammonia  were  typically  0.01  mg/1.   It 
is  therefore  apparent  that  inorganic  forms  of  nitrogen 
are  practically  exhausted  as  aquatic  plants  and  other 
forms  of  life  continually  utilize  existing  supplies. 

e)    Phosphorus 

Phosphorus  has  recently  been  defined  as  the  key 
nutrient  in  controlling  eutrophication.   In  general, 
there  is  a  well-defined  relationship  between  the  con- 
centration of  phosphorus  and  the  abundance  of  aquatic 
plants,  mainly  phytoplankton.   Therefore,  there  is  a 
continuing  effort  by  the  Ministry  of  Environment  to 
limit  the  phosphorus  loadings  to  lakes  and  streams. 
The  concentration  of  phosphorus  in  Midland  Park  Lake 
is  surprisingly  low  for  a  small  lake,  with  this  degree  of 
watershed  development,  outside  the  Canadian  Shield. 
Average  levels  of  total  phosphorus  were  0.012  mg/1 
at  ML1,  0.013  at  ML2  and  ML4,  and  0.014  at  ML3  {Figure 
5) .   A  general  average  figure  for  soluble  phosphorus  in 
the  Lake  is  0.001  mg/1  which  is  at  the  lower  limit  of 
analytical  detection.   These  very  low  levels  would 
suggest  that  phosphorus  is  a  limiting  plant  nutrient 
in  the  Lake,  and  that  aquatic-plant  problems  are  not 
expected  to  materialize  under  these  existing  nutrient 
conditions . 
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FIGURE  4    CONCENTRATIONS    OF  NITROGEN  (ORGANIC,  NITRATE,  NITRfTE, 

AMMONIA -ALL   AS    mfl/l   N)   AT    THE   FOUR   SAMPLING    LOCATIONS 
ON   THE    FIVE  SAMPLING    DATES. 
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FIGURE  5     CONCENTRATIONS   OF    PHOSHORUS  (SOLUBLE    AND   TOTAL)   AT 

THE    FOUR   SAMPLING   LOCATIONS  ON   THE  FIVE    SAMPLING  DATES. 
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f)    Dissolved  Oxygen 

Dissolved  oxygen  values  are  tabulated  in  Appendix 
IV.   In  general,  dissolved  oxygen  levels  were  near 
saturation,  both  horizontally  and  vertically,  through 
the  study  period.   Measurements  ranged  from  6.4  mg/1 
(ML1  bottom  -  16/8/74)  to  10.5  mg/1  (MLl  surface  - 
14/5/74) .   These  levels  are  entirely  suitable  for  the  support 
of  existing  fish  populations  and  other  aquatic  organisms. 

The  general  lack  of  super-saturated  conditions 
again  reflects  the  favourably  low  level  of  aquatic-plant 
productivity  in  the  Lake. 

2)    Biological 

a)    Chlorophyll 

Chlorophyll  a,  the  main  green  pigment  in  plants 

responsible  for  photosynthesis,  is  commonly  measured 

in  lakes  to  evaluate  the  general  level  of  biological 

productivity.   Lakes  with  a  summer  chlorophyll  a  level 

2 
of  less  than  2  rag/m  are  generally  oligotrophic  and 

have  no  algal  problems.   Levels  of  2-5  mg/m3  indicate 
moderate  productivity  and  some  lakes  in  this  range 
can  have  algal  problems  under  the  right  combination 
of  environmental  factors.   Lakes  with  summer  averages 
in  excess  of  10  mg/m  can  be  expected  to  support  fre- 
quent algal  problems. 

Levels  of  chlophyll  a,  which  were  measured  on  all 
six  sampling  dates  at  MLl,  and  on  the  last  four  dates 
at  ML4,  were  consistently  very  low  with  the  highest 
level  being  1.3  mg/m  .   The  average  concentrations  at 
MLl  and  ML4  were  0.9  and  0.8  respectively. 

b)    Phytoplankton 

The  phytoplankton  results  are  presented  in  Appendices 
V  and  VI. 
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The  concentration  of  phytoplankton  in  Midland  Park 
Lake  is  fairly  low.   Total  densities,  measured  in  areal 
standard  units  per  milliliter  fa.s.u./ml),  exceeded 
1000  on  only  two  of  the  seven  sampling  runs  (blue  - 
greens  accounted  for  90%  each  time) ,  and  generally 
remained  at  levels  below  500  a.s.u./ml  (Appendix  V, 
Part  B) .   Drinking  water  criteria  limits  concentrations 
to  200  a.s.u./ml,  preferably  below;  higher  levels, 
however,  are  easily  reduced  by  treatment.   While  algal 
problems  (i.e.  surface  scums)  may  develop  when  densities 
are  in  the  1000-2000  a.s.u./ml  range,  it  is  uncommon 
for  problems  to  materialize  unless  densities  exceed 
2000  a.s.u./ml.   Desirable  concentrations  for  recreational 
use  would  be  a  maximum  of  1000  a.s.u./ml. 

The  phytoplankton  community  is  quite  diversified 
(58  genera) ,  and  possesses  representatives  from  all  four 
groups.   Eight  genera  of  blue  greens  were  found,  20  genera 
of  greens,  11  genera  of  flagellates  and  eight  genera  of 
diatoms  (Appendix  V,  Part  A) . 

Concentrations  increased  over  the  summer.  Green 
algae  and  diatoms  remained  at  basically  constant  and 
insignificant  levels,  the  latter  possibly  retarded 
by  low  silica  concentrations  (average  .3  mg/1) ,   Diatoms 
incorporate  silica  to  form  a  skeletal-like  portion 
of  their  cell  walls. 

Flagellates  dominated  the  spring  and  early  summer 
period,  comprising  8  0%  of  the  total  phytoplankton  density; 
the  dominant  flagellate  was  Cryptomonas  sp .   A  seasonal 
shift  then  occurred  in  late  July  to  early  August  when 
blue-greens  became  dominant.   They  constituted  90%  of 
the  total  stock  and  were  dominated  almost  exclusively 
by  the  genus  Aphanothece  sp .  and  to  a  lesser  extent 
Gomphospheria  sp.   Appendix  VI  graphically  displays  this 
seasonal  shift. 
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The  late  summer  blue-green  dominance  may  reflect 
the  period  of  maximum  productivity  and  the  warmest  lake 
temperatures.   According  to  Shapiro  (4),  as  productivity 
increases,  C02  concentrations  decrease,  and  bicarbonate 
C02  is  utilized.   At  this  point  pH  rises,  and  blue-greens 
begin  to  dominate  because  of  a  more  efficient  ability 
to  absorb  C02#   The  high  pH  of  this  lake  may  partially 
account  for  the  blue-green  dominance. 

The  generally  low  phytoplankton  concentrations 
suggest  that  the  lake  is  low  in  productivity.   However, 
since  blue-greens  dominate  in  the  latter  part  of  the 
summer,  and  since  blue-green  concentrations  reach  moderate 
levels  at  this  time,  it  would  appear  that  surface  algae 
scums  could  be  expected  with  a  moderate  increase  in 
the  enrichment  status  of  the  Lake.   Blue-green  algae 
are  generally  responsible  for  the  unsightly  green  scums 
in  eutrophic  lakes. 

c)    Macrophytes 

The  bulk  of  the  macrophyte  biomass  occurs  in  the 
north-eastern  three-fifths  of  the  Lake  where  85-100 
per  cent  of  the  bottom  is  blanketed  by  weeds  (Appendix 
VII) .   The  inshore  areas  show  a  marked  decrease  in 
weed  density,  probably  attributable  to  the  sandy  bottom 
and  wave  action.   The  western  two-fifths  of  the  Lake 
supports  a  considerably  lower  density  of  weeds,  with 
very  little  growth  adjacent  to  the  swampy  western 
shoreline. 

A  wide  variety  of  macrophyte  species  inhabit  the 
Lake  (Appendix  VIII) ,  with  most  species  appearing  at 
every  sampling  location.   Abundance  of  individual 
species,  however,  did  change  considerably  with  location 
and  some  areas  supported  localized,  dense  weed  beds 
(Appendix  VII) . 
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Shallow  stations,  particularly  along  the  eastern 
shore,  and  in  patchy  sections  along  the  north-west  shore, 
were  dominated  by  a  sedge  species  (Eleocharis  sp.)  which 
formed  a  grass-like  mat  on  the  bottom,  rarely  exceeding 
20  cm.  in  height.   Chara,  N.  flexilis  and  to  a  lesser 
extent  Myriophyllum  sp.,  although  of  low  abundance, 
were  generally  restricted  to  this  zone.   Vallisneria, 
El ode a  canadensis  and  Potamogeton  praelongus  were 
typically  scattered  among  the  sedge  mats,  and  were  all 
of  moderate  to  scattered  abundance. 

In  deeper  waters,  Potamogeton  robinsii ,  in  a  very 
rapid  transformation,  replaced  the  sedge  as  the  dominant 
plant  type.   Vallisneria,  E.  canadensis,  and  P.  praelongus 
were  more  abundant  in  deeper  water,  and  usually  greater 
in  height.   P.  pusillus  and  P.  amplifolius  occurred 
rarely  in  this  zone,  the  former  most  often  present 
as  a  single  plant. 

In  general,  the  macrophytes  grew  to  a  height  of  0.3 
to  0.4m  from  the  lake  bottom;  the  weeds  in  general  are 
well  below  the  water's  surface  so  that  recreational 
activities  {e.g.  swimming,  boating)  are  not  jeopardised. 
Macrophyte  growth  in  the  deeper  swimming  area  by  the 
public  beach,  however,  constituted  a  minor  nuisance. 

Semi-emergent  plants  were  found  in  some  small,  near- 
shore  patches  near  ML2  and  in  the  area  west  of  ML4 
(Appendix  VII) .   The  former  was  dominated  by  Pickerel 
weed  (Pontederia  cordata )  and  the  latter  by  yellow 
water  lily  (Nuphar) . 

Information  from  the  quadrat  sampling  (Appendix 
IX)  revealed  that  the  dry  weight  of  weeds,  in  the 


latter  two  weed-survey  periods,  was  approximately  7  X  10 
kg  (77  tons) ,  10  per  cent  of  the  fresh  weight  72  X  10 
kg  (800  tons) .   Loss  on  ignition  values  of  71%  (average) 
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suggest  that  some  marl  had  been  deposited  on  the 
macrophytes;  this  again  is  a  partial  result  of  the 
high  pH  of  the  Lake.   Over-all  average  concentrations 
of  nitrogen  and  phosphorus  were  2.6%  and  0.15%  of  the 
dry  weight.   Therefore,  approximately  1,800  kg  of 
nitrogen  and  100  kg  of  phosphorus  were  tied  up  in  the 
macrophyte  population  in  the  latter  part  of  the  summer. 

The  ratio  of  N  to  P  in  macrophyte  tissue  was  17 
to  1. 

The  importance  of  the  macrophyte  community  lies  in 
its  ability  to  absorb  much  of  the  nitrogen  and  phosphorus 
loading  to  the  Lake,  thereby  depressing  the  nutrient 
content  of  the  Lake  water,  and  successfully  competing 
with  the  phytoplankton.   The  macrophytes  are,  without 
doubt,  valuable  in  maintaining  the  existing  trophic  status 
of  the  Lake. 

d)    Zooplankton 

Appendix  X  provides  a  list  of  species  identified 
from  the  two  samples  taken  from  the  mid-lake  station 
(ML1)  as  well  as  from  the  one  sample  from  ML2 .   While 
the  information  obtained  from  only  three  samples  is 
limited,  it  would  appear,  based  on  similar  data 
from  the  Muskoka  Lakes  (Appendix  XI) ,  that  the  zooplankton 
population  in  Midland  Park  Lake  is  very  low. 

It  is  also  of  interest  to  note  that  very  enriched 
waters  typically  have  a  high  proportion  of  cladocerans 
and  cyclopoids,  and  a  low  proportion  of  calanoids.   By 
comparing  cladoceran-cyclopoid  to  calanoid  rations 
(Appendix  XI)  the  4:1  ratio  in  Midland  Park  Lake  places 
it  in  a  low  productivity  class  with  respect  to  eutrophic 
Gravenhurst  Bay  (25:1)  and  oligtrophic  Little  Lake 
Joseph  (3:1) . 
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Dominant  forms  of  cladocerans  on  July  3  were 
Bosmina  and  Holopedium  gibberum.   Epischura  lacustris 
was  the  dominant  form  of  calanoid  on  both  sampling  dates 
and  Mesocyclops  edax  was  the  dominant  cyclopoid.   E. 
lacustris  is  not  normally  found  in  highly  enriched  waters 
and  the  presence  of  H.  gibberum  usually  reflects  oligo- 
trophia soft-water  conditions. 

The  low  numbers  of  organisms,  the  presence  of  E. 
lacustris  and  H.  gibberum,  and  the  low  proportions  of 
cladocerans  to  calanoids  suggest  that  the  Lake  is  not 
highly  enriched . 

e)    Bottom  Invertebrates 

Appendix  XII,  Part  A  illustrates  numbers  and  types 
of  organisms  found  at  the  22  sampling  locations  (Appendix 
XII,  Part  B) . 

The  average  organism  density,  461  per  square  meter, 
was  similar  to  the  density  of  300-400  per  square  meter 
found  by  M.O.E.  staff  in  the  oligotrophic  parts  of  the 
Muskoka  Lakes. 

In  general,  there  is  a  good  balance  of  species  in 
the  bottom- invertebrate  community,  and  a  good  variety 
of  taxa,  indicating  a  healthy  and  stable  biological 
community.   The  benthic  community  also  contains  a 
variety  of  good  fish-food  organisms  (e.g.  midges, 
amphipods) ,  many  of  which  (e.g.  Chaoborus)  frequently 
migrate  from  the  bottom  sediments  and  become  readily 
available  to  the  fish. 

The  bottom-invertebrate  population,  not  unlike  the 
other  biological  parameters,  indicates  good  water  quality. 
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3)    Sediments 

Samples  taken  in  the  vicinity  of  the  storm  sewer 
outfalls  showed  no  substantial  differences  from  other 
samples  in  terms  of  nitrogen,  phosphorus  and  loss  on 
ignition.   Three  distinct  soil  types,  however,  were 
defined  by  differences  in  nitrogen-phosphorus  ratios  and 
loss  on  ignition  values  {L.O.I. )  (Appendix  XII,  Part  C) . 
The  three  zones  displayed  a  trend  of  increasing  nitrogen- 
phosphorus  (N:P)  ratios  with  increasing  L.O.I,  values 
(5N:2P,  with  3.4%  L.O.I. ,  13N:1P  with  30%  L.O.I. ,  and 
20N:1P  with  a  47%  L.O.I.) .   These  zones  related  somewhat 
to  the  macrophyte  cover  (Appendix  VII) ,  with  the  lowest 
ratio  and  L.O.I,  value  corresponding  with  the  eastern 
shoreline  of  more  sandy  soils  dominated  by  sedge  while 
the  second  two  corresponded  roughly  with  the  muddy, 
highly  organic  zones  dominated  by  Potamogeton  robinsii. 
The  south  western  end  of  the  lake,  which  had  only 
20-25%  macrophyte  coverage,  possessed  the  highest  L.O.I, 
value  of  63.7%  (24N:1P). 

Copper,  iron  and  cromium  mean  concentrations  for 
the  Lake  were  41  mg/1 ,  2.1  x  104  rag/1,  and  24  mg/1 
respectively.   Corresponding  ranges  were  4.2  to  80 
mg/1  for  Cu,  1.8  x  103  to  2.9  x  104  mg/1  for  Fe ,  and 
4  to  34  mg/1  for  Cr.   The  mean  lead  concentration  was 
92  mg/1,  with  a  range  of  5  to  240  mg/1.   The  maximum 
value  was  obtained  from  the  sample  taken  directly  within 
the  influence  of  the  north  storm  sewer  (station  C4, 
Appendix  XII,  Part  B) .   This  value,  over  twice  the 
mean,  may  well  be  a  result  of  the  storm  sewer  discharge. 
Stations  near  the  easterly  storm  sewer,  however, 
possessed  rather  low  values.   Generally,  however,  metal 
concentrations  are  quite  low  and  of  no  concern. 

The  chemistry  of  sediments  for  Midland  Park  Lake, 
other  than  lead,  show  no  significant  storm  sewer  influ- 
ence . 
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Visual  sediment  description  from  M.O.E.  divers 
describe  the  soils  as  ranging  from  sandy  with  a  few 
rocks  (confined  to  the  eastern  shoreline)  to  an  almost 
semi-aqueous  muck,  readily  disturbed  by  minor  agitation. 

4)  Bacteriological 

According  to  the  bacteriological  criteria  of  the 
M.O.E. ,  waters  are  not  suitable  for  body-contact  rec- 
reation (e.g.  swimming)  when  the  geometric  mean  levels 
of  total  coliforms,  fecal  coliforms  and/or  enterococcus 
exceed  1000,  100  and/or  20  organisms  per  100  ml.  respectively, 
in  a  series  of  at  least  10  samples  per  month,  including 
samples  collected  during  week  end  periods. 

Since  the  sampling-frequency  criteria  were  not 
followed  in  the  present  study,  valid  comparisons  cannot 
be  made  between  the  data  and  the  criteria.   However, 
it  is  interesting  to  note  that  at  two  of  the  sampling 
locations  (MLl  and  ML2 ,  Figure  6),  the  levels  of  1000, 
100  and/or  20  were  never  exceeded.   At  ML3  and  ML4 , 
one  or  more  of  these  levels  were  exceeded  on  two  sampling 
dates . 

It  would  appear  that  bacteriologically ,  Midland 
Park  Lake  is  marginally  acceptable  for  body-contact 
recreation,  and  that  minor  increases  in  the  existing 
bacterial  levels  could  make  the  Lake  questionable  for 
body-contact  recreation. 

5)  General  Enrichment  Status 

A  general  indication  of  the  enrichment  status  of 
a  lake  can  readily  be  obtained  simply  by  plotting  the 
average  summer  values  for  secchi-disc  readings  and 
chlorophyll  a.   By  compiling  these  data  for  many  lakes 
in  the  Province,  the  M.O.E.  has  established  a  hyperbolic 
relationship  when  the  secchi  disc  reading  is  plotted 
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FIGURE  6  LEVELS  OF  BACTERIAtTOTAL  COLIFORM,  FECAL  COLIFORM, 
ENTEROCOCCUS)  AT  THE  FOUR  SAMPLING  LOCATIONS  ON 
THE  SIX  SAMPLING   DATES. 
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on  an  arithmetic  vertical  axis,  against  chlorophyll  a 
on  an  arithmetic  horizontal  axis.   Figure  7  illustrates 
the  location  of  Midland  Park  Lake  on  this  graph  in 
comparison  to  a  number  of  other  lakes  in  both  the 
pre-Cambrian  and  sedimentary  areas.   Midland  Park  Lake, 
due  to  the  low  concentration  of  chlorophyll  a  and  the 
relatively  high  secchi-disc  values,  favourably  compares 
with  many  of  the  clean,  oligotrophic  lakes  that  have 
been  evaluated.   On  the  basis  of  the  chlorophyll  a 
and  secchi-disc  data,  it  would  appear  that  the  Lake 
is  separated  from  "problem"  lakes  by  a  considerable 
safety  margin. 

Because  of  the  significance  of  phosphorus  in 
eutrifying  lakes  and  stimulating  the  production  of 
algae,  attempts  have  been  made  by  various  limnologists 
to  define  the  phosphorus  level  at  which  aquatic-plant 
problems  materialize.   This  "critical  phosphorus  level" 
of  course  varies  considerably  from  one  lake  to  another; 
however,  Figure  8  crudely  illustrates,  based  on  the 
experience  of  the  authors,  a  general  relationship 
between  phosphorus  levels  and  expected  problems  with 
the  over-production  of  algae.   Based  on  phosphorus 
concentration,  it  would  appear  that  algal  problems 
in  the  Lake  would  not  materialize  unless  the  phos- 
phorus is  substantially  increased. 

An  additional  point  of  interest,  with  respect  to 
the  phosphorus-enrichment  status  of  the  Lake,  is  the 
distribution  of  phosphorus  in  various  parts  of  the  Lake 
(excluding  bottom  sediments) .   Figure  9  illustrates 
a  crude  estimation  of  the  phosphorus  in  the  water, 
plankton,  benthic  macroinvertebrates  and  macrophytes. 
The  phosphorus  tied  up  in  fish  life  could  not  be 
estimated  with  existing  data  and  was  therefore 
eliminated  from  the  figure.   It  is  apparent  from  Figure 
9  that  the  macrophytes  play  a  very  important  role  in 
the  ecology  of  the  Lake. 
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FIGURE    7   SECCHI  DISC  -  CHLOROPHYLL  a   RELATIONSHIP 
IN    MIDLAND  PARK   LAKE  COMPARED   WITH 
SOME    OTHER   LAKES   IN  SOUTHERN   ONTARIO. 
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FIGURE  8    AN  INDICATION   OF  THE   PHOSPHORUS   STATUS   OF   MIDLAND 
PARK   LAKE  WITH    RESPECT    TO   OLIGOTROPHY    AND 
EUTROPHIC    LAKES. 


DISSOLVED     IN     WATER     (.2%) 
INCORPORATED    IN    PLANKTON  (3.2%)   * 
INCORPORATED    IN    BENTHIC 
MACROINVERTEBRATES    (4.4%]** 


INCORPORATED     IN     MACROPHVTES    (92.2%) 


«      ASSUMPTION  -  ALL    TOTAL  PHOSPHORUS    IN   WATER    IS    INCORPORATED    IN    PLANKTON 
»*  ASSUMPTION-  1%    OF    TOTAL    INVERTEBRATE    WEIGHT    (ASH   FREE)   IS    PHOSPHORUS 
(INDIVIDUAL    INVERTEBRATE     ASH    FREE    WEIGHTS    WERE    OBTAINED 
FROM    UNPUBLISHED    MUSKOKA    LAKES    DATA). 


FIGURE  9    PERCENT   PHOSPHORUS   CONCENTRATIONS   IN  WATER, 
PLANKTON,  MACROPHYTES,  AND    BENTHIC 
MACROINVERTEBRATES    FOR   MIDLAND   PARK   LAKE. 
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6)    Storm  Water  Quality 

The  storm  water  quality  is  illustrated  in  Appendices 
XIII  and  XIV.   All  of  the  bacteriological  samples  and 
most  of  the  chemical  samples  were  obtained  when  there 
was  minimal  flow  in  the  storm  sewers.   However,  the 
samples  of  December  8,  1974  were  obtained  within  minutes 
after  the  initiation  of  a  rainfall  and  this  may  account 
for  the  higher  concentrations  of  organics  and  nutrients 
in  the  December  sample. 

In  general,  the  bacteriological  and  chemical  data 
from  the  sewers  indicates  that  while  the  storm  water 
quality  was  much  worse  than  the  quality  of  the  Lake, 
the  quality  was  considerably  better  than  much  of  the 
published  storm  water  quality  data.   However,  it  is 
possible  that  iruch  poorer  quality  would  have  been 
found  if  more  samples  had  been  taken  in  the  early  parts 
of  rainfall  periods.   Kluesener  and  Lee  (5)  have  found 
that  the  quality  of  storm  water  is  particularly  poor 
during  the  initial  flushing  period. 
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F)     FISHERY 

Information  on  the  fish  trapping  is  presented  in 
Appendices  XV-XVII. 

Large  numbers  of  white  suckers  (359)  were  found  in 
the  traps,  and  it  would  appear  that  this  species  dominates 
as  the  most  abundant  coarse  fish.   Two  sucker  specimens 
were  of  special  interest  because  of  their  exterior  ab- 
dominal scars  (similar  to  lamprey  scars) .   However,  the 
cause  and  significance  of  these  scars  remains  unknown. 

Sunfish  are  also  numerous  (110)  ,  and  to  a  lesser 
extent  bullheads.   Rock  bass  and  black  crappy  are  of 
rare  occurrence,  two  and  four  respectively.   There  is 
concern  for  the  latter  in  that  the  extent  of  reproductive 
and  feeding  interference  with  respect  to  other  game 
fish  is  unknown.   The  situation  is  worth  monitoring.   The 
black  crappy  was  most  likely  introduced  as  angling  bait. 

The  smallmouth  bass  population  (sample  size  -  13) 
appears  to  be  much  smaller  than  the  largemouth  bass 
population  (sample  size  -  44).   A  large  proportion  of 
the  smallmouth  bass  were  infected  with  "black-spot" 
disease,  caused  by  a  larval  fluke.   This  parasite  is  not 
lethal  to  the  fish  nor  does  it  affect  the  meat  for  human 
consumption.   Largemouth  bass,  although  equally  suscep- 
tible, showed  no  signs  of  the  parasite. 

The  unexplainably  low  catches  of  bass  from  Midland 
Park  Lake  made  it  particularly  difficult  to  assess  the 
population  status.   Growth  rate  curves  for  smallmouth 
bass  could  not  be  developed  because  of  an  insufficient 
sample  size.   However,  largemouth  bass  could  be  graphed 
and  Appendix  XVIII  (Parts  A,B,C)  illustrates  length 
versus  age,  weight  versus  age  and  length  versus  weight. 
In  each  case,  the  data  (combined  trap  net  and  angling 
results)  on  the  Midland  Park  Lake  population  is  com- 
pared to  formulated  data  from  Lake  Simcoe,  Lake  Opinicon 
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and  Ontario  averages.   The  latter  information  was 
extrapolated  from  Scott  and  Grossman  (6) .   Considering 
the  fact  that  90%  of  the  Midland  Park  Lake  largemouths 
were  confined  to  the  age  classes  of  3,  4  and  5  years 
(possibly  a  result  of  trap  net  selectivity)  and  that 
extrapolations  were  made  for  class  weights  and  lengths 
beyond  this  range,  some  comparable  trends  are  evident. 

From  the  graph  illustrating  age  as  a  function  of 
length  (Appendix  XVIII,  Part  A)  Midland  Park  Lake  bass 
ressemble  those  of  Lake  Simcoe  but  are  a  little  larger 
than  the  Ontario  average  figures  and  a  complete  year's 
growth  ahead  of  the  Lake  Opinicon  fish. 

It  can  be  seen  from  the  age  versus  weight  curves 
(Appendix  XVIII,  Part  B)  that  the  Midland  Park  Lake 
largemouths  weigh  more  than  their  complements  from 
lake  Opinicon,  but  generally  less  than  those  of  Lake 
Simcoe  and  the  Ontario  average. 

It  appears,  from  amalgamating  these  results 
(Appendix  XVIII,  Part  C)  that  Midland  Park  Lake  large- 
mouths of  a  given  length  weigh  less  than  a  fish  of 
the  same  length  from  other  lakes.   The  reason  for  this 
is  obscure;  however,  it  may  be  attributable  to  differences 
in  their  genetic  pool,  or  to  environmental  factors  such 
as  the  food  base;  the  low  lake  productivity  may  account 
for  this  lower  weight  to  length  ratio  in  the  largemouths 
by  creating  a  situation  whereby  less  food  is  made  available 
per  unit  fish  or  greater  effort  is  required  to  obtain 
the  food. 

The  largemouth  bass  population,  however,  seems  to 
be  in  relatively  good  condition.   Angling  and  net  data 
indicate  a  diversity  of  age  classes  with  the  younger  ages 
(3,  4,  5)  predominating,  suggesting  adequate  reproduction, 
and  perhaps  fishing  selectivity  of  older  fish.   Growth 
rates  are  typical  of  other  stocks  of  largemouths  in  the 
Great  Lakes  Basin. 
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Calculations  from  the  Ministry  of  Natural  Resources 
lake  survey  information  of  the  sustainable  yield  revealed 
Midland  Park  Lake  capable  of  producing  6.2  kg/hect ./year 
(5.7  lb/acre/year)  of  largemouth  bass  compared  to  11.9  kg/ 
hect./year  (10.9  Ib/acre/year)  for  Orr  Lake,  8.0  kg/hect./ 
year  {7.3  lb/acre/year)  for  Bass  Lake  and  6.9  kg/hect./ 
year  (6.3  lb/acre/year)  for  Lake  Couchiching.   These 
figures  are  accurate  only  in  a  relative  sense,  because 
of  limited  data  on  which  they  are  based,  but  they  do  in- 
dicate that  Midland  Park  Lake  is  generally  less  productive 
than  other  lakes  in  the  area.   This  relatively  low  prod- 
uctivity may  only  be  reflected  in  the  length-weight 
variation  previously  mentioned  or  it  may  also  affect  the 
actual  numbers  of  bass  the  lake  will  support.   The 
limited  number  of  bass  tagged  do  not  allow  a  population 
estimate  and  the  lack  of  sufficient  creel  census  does 
not  allow  a  catch  per  unit  effort  comparison  with  other 
bass  waters.   A  creel  census,  however,  is  planned  for 
the  summer  of  1975.   This  along  with  tag  returns,  will 
provide  an  indication  of  fishing  pressures  in  the  lake. 

The  temperature  information  indicates  Midland  Park 
Lake  as  being  more  suited  to  smallmouth  bass  (preferred 
range  of  20.3  degrees  -  21.3  degrees  centigrade)  (6) 
than  largemouth  bass  (preferred  range  of  26.6  -  27.7 
degrees  centigrade)  (6) .   However,  the  shallowness  of 
the  lake,  its*  muddy  bottom  and  abundance  of  weeds 
(estimated  72%  coverage)  favour  largemouth  bass  prod- 
uction.  Smallmouth  bass  prefer  more  open  water  and 
sandy  to  rocky  substrates;  smallmouths  may  therefore  be 
at  the  edge  of  their  habitat  requirements  in  Midland 
Park  Lake;  the  resulting  habitat  stress  may  in  part 
account  for  the  parasitic  infestations  encountered,  as 
well  as  the  low  numbers  of  fish. 

Although  the  present  water  quality  lies  well  within 
the  permissable  parameters,  increased  development  on  the 
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watershed  could  subject  Midland  Park  Lake  to  increasing 
environmental  stress.   With  respect  to  a  warm  water 
fishery,  the  lake  can  tolerate  some  enrichment  without 
doing  damage  and  it  may  even  improve  fish  production; 
however,  the  question  remains  as  to  whether  or  not  the 
effects  of  watershed  development  on  water  quality  can 
be  accurately  predicted.   If  the  present  high  quality 
largemouth  bass  fishery  is  to  be  maintained,  every 
effort  must  be  made  to  protect  and  enhance  the  water 
quality. 
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G)    PREDICTED  TEMPORAL  CHANGE  IN  WATER  QUALITY  UNDER 

EXISTING  CONDITIONS 

In  general,  the  biological  productivity  of  a  lake 
is  dependent  primarily  on  the  annual  nutrient  loading. 
Nutrient  sources  delivered  to  a  lake  via  direct  pre- 
cipitation, watershed  run-off,  "dry  fall-out"  (e.g. 
dust,  leaf  drop)  and  man-made  waste  inputs  (e.g., 
municipal  effluents)  determine  the  trophic  status  of 
a  lake.   Any  significant  change  in  these  various  inputs 
will  result  in  a  corresponding  change  in  the  productivity 
status  of  the  receiving  lake. 

The  watershed  of  Midland  Park  Lake  has  been  altered 
only  slightly  during  the  past  several  years.   Recent  minor 
alterations  include  the  re-building  of  Yonge  Street, 
King  Street  and  Heritage  Drive.   Also,  there  have  been 
minor  alterations  to  the  storm-sewer  systems  which  discharge 
to  the  Lake;  however,  the  areas  serviced  by  these  sewers, 
as  well  as  the  population  served,  has  been  fairly  constant. 
It  is  therefore  assumed  that  the  water-quality  status  of 
the  Lake,  measured  in  1974,  is  fairly  static  from  one 
year  to  the  next,  and  that  the  existing  water  quality 
reflects  the  existing  activity  and  development  on  the 
drainage  basin.   Providing  the  development  on  the  watershed 
is  kept  constant,  the  water-quality,  outlined  in  previous 
sections  of  this  report,  should  remain  fairly  constant. 
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H)    PREDICTED  CHANGE  IN  WATER  QUALITY  WITH  FUTURE 
URBANIZATION  OF  DRAINAGE  BASIN 

Urbanization  generally  results  in  three  basic  types 
of  water-resource  alterations: 

1.  The  reduction  of  vegetation  {e.g.  trees)  tends  to 
reduce  the  transpo-evaporation  so  that  the  run-off 
coefficient  increases. 

2.  The  increase  in  impervious  area  (e.g.  paved  roads, 
driveways,  roof  tops)  alters  the  hydrological-f low 
pattern.   Maximum  surface  flows  increase,  while 
minimum  flows  decrease. 

3.  The  quality  of  the  run-off  water  (i.e.  storm  water) 
decreases.   This  decrease  in  quality  is  probably 
related  to  a  number  of  factors,  including  a)  excre- 
ments from  pets,  b)   nutrient  run-off  from  artificial 
fertilizers,  and  c)  the  destruction  of  the  natural 
stability  and  filtering  capacity  of  the  native  soils 
and  soil  cover. 

In  terms  of  the  effect  of  urbanization  on  a  receiving 
lake,  the  run-off  quality  (#3)  is  probably  of  greatest 
concern  since  this  water-resource  aspect  will  change 
greatest,  and  since  the  quality  of  a  receiving  lake  is 
determined  largely  by  the  quality  of  the  inflow.   Therefore, 
since  #3  is  the  most  important  consideration,  and  since 
it  was  necessary  to  simplify  the  impact  assessment,  the 
changes  in  #1  and  #2  were  basically  neglected  in  the 
present  evaluation. 

The  Ministry  of  Environment,  through  the  work  of 
Dr.  P.  Dillon  of  the  Limnology  and  Toxicity  Section,  has 
recently  made  considerable  progress  in  estimating  the 
water  quality  of  lakes  based  on  such  variables  as 
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watershed  size,  lake  size  (depth,  volume,  surface  area) , 
extent  of  development  on  the  watershed  (e.g.  #  cottages, 
%  forested) ,  etc. (8)   However,  the  validity  of  these 
predictions  is  only  moderately  accurate  even  when  the 
details  of  the  watershed  are  fairly  well  defined.   In 
the  case  of  Midland  Park  Lake,  the  predictions  regarding 
changes  in  Lake  quality  with  increased  activity  on  the 
watershed  are  particularly  complex  because  of  the  fol- 
lowing two  factors  which  are  important  in  the  assessment, 
but  very  poorly  defined  with  existing  information: 

a)  The  quality  of  storm-water  run-off.   The  field 
of  storm-water  quality  is  a  new  field  and 
limited  data  to  date  reveal  a  high  varibility 
in  quality  from  one  study  area  to  the  next, 
and  from  early  flushing  periods  to  later 
flushing  periods  during  any  one  rainfall. 

b)  The  "runoff"  characteristics  of  the  Midland 
Park  Lake  basin,  and  hence  the  flushing  rates 
of  the  Lake.   For  many  southern-Ontario  water- 
sheds, 30  to  50  per  cent  of  the  precipitation 
falling  on  the  watershed  is  discharged  from 

that  watershed  via  surface  flows.   (i.e.  a  .3  -.5 
run-off  coefficient).   However,  observations 
made  through  the  summer  of  1974  indicate  very 
limited  inflow  from  surface  runoff.   This  is  the 
result  of  the  rather  permeable  surficial  soils 
occupying  most  of  the  watershed.   As  a  conse- 
quence, it  is  expected  that  substantial  ground- 
water discharges  occurred  to  the  Lake.   It  was 
observed  also  that  the  water  level  in  the  Lake 
dropped  substantially  during  the  summer  while  no 
surface  discharge  occurred.   All  this  suggests  a 
larger  water  loss  than  can  be  accounted  for  by 
evaporation;  this  may  have  occurred  through  an 
undefined  subsurface  drainage  of  the  Lake,  pumpage 
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from  high-capacity  wells,  or  other  unknown 
hydrogeologic  conditions. 

Because  of  these  major  problems  in  predicting  the 
material  "loading"  to  the  Lake  with  increased  urbanization 
of  the  watershed,  it  is  very  difficult  to  quantitatively 
estimate  the  loading  to  the  Lake,  and  hence  Lake  quality, 
corresponding  to  increased  urbanization  of  the  drainage 
basin.   The  authors,  however,  have  attempted  to  predict 
the  quality  of  Midland  Park  Lake,  in  terms  of  changes  in 
1)  bacterial  levels,  2)  turbidity,  3)  dissolved  oxygen  and 
4)  phosphorus  and  algae,  under  various  levels  of  urban- 
ization on  the  watershed. 

1)    Bacterial  Levels 

As  stated  previously,  the  Lake  is  only  marginally 
acceptable  for  body-contact  recreation.   It  is  apparent  that 
any  watershed  activity  which  would  promote  increased 
bacterial  loadings  to  the  Lake  should  be  discharged.   The 
causes  of  the  periodic  high  levels  of  coliform  and 
enterococcus  bacteria  are  largely  unknown.   However,  the 
two  existing  storm  sewers  which  were  sampled  contained 
unfavourably-high  levels  of  bacteria  on  three  of  the  four 
sampling  dates  (Appendix  XIII) .   These  data,  together 
with  storm-water  information  in  available  literature, 
suggest  that  untreated  urban  drainage  is  at  least  a 
partial  cause  of  the  periodic  problems  in  the  Lake. 

The  large  numbers  of  gulls  which  are  attracted  by 
garbage  left  by  the  people  using  the  park  may  also  be 
aggravating  the  bacterial  levels;  this  would  be  a  direct 
result  of  garbage  in  the  water,  and  bird  excrement. 

A  heavy  utilization  of  the  Lake  by  swimmers  will 
also  increase  bacterial  levels;  unfortunately,  the 
significance  of  the  bacterial  input  by  swimmers,  compared 
with  the  input  from  other  sources,  cannot  be  assessed  with 
the  existing  information.   There  are  also  other  inputs 
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{e.g.  intermittent  tributaries,  faulty  septic  systems) 
which  were  not  evaluated  in  the  present  study. 

2)  Turbidity 

Untreated  storm  waters  typically  contain  a  high 
concentration  of  suspended  solids,  and  turbidity  problems 
in  the  Lake  resulting  from  increased  urban  drainage  must 
therefore  be  considered.   During  the  present  study, 
M.O.E.  divers  noted,  after  a  rainfall,  an  area  of  the 
Lake  radiating  from  the  north-west  storm  sewer  where  the 
bottom  waters  were  visually  very  turbid.   However,  it 
is  believed  that  the  suspended  solids  entering  the  Lake 
settle  quite  rapidly.   The  small  run-off  into  the  Lake, 
along  with  the  lack  of  wind-induced  turbulence  in  a 
lake  of  this  size,  would  suggest  that  there  is  little 
chance  of  prolonged,  lake-wide  turbidity  problems  re- 
sulting from  increased  urbanization  of  the  watershed. 

However,  increased  sedimentation  could  jeopardize 
the  success  of  the  bass  spawn.   Peak  spring  flows, 
which  may  carry  high  concentrations  of  suspended 
solids,  are  coincient  with  the  bass  spawning  period. 
In  addition,  it  should  be  made  clear,  that  turbidity 
could  become  a  significant  problem  as  a  result  of 
increased  phosphorus  loadings  stimulating  phytoplankton 
production.   This  aspect  is  elaborated  on  in  a  succeeding 
section  of  this  report. 

3)  Dissolved  Oxygen 

During  the  present  study,  concentrations  of  dissolved 
oxygen  in  the  Lake,  both  horizontally  and  vertically, 
were  near  saturation  on  all  sampling  dates.   This  is 
typical  of  non-stratified  lakes  since  the  lake  surface 
exposed  to  the  atmosphere,  compared  with  the  lake  volume, 
is  large,  and  where  there  is  no  summer  barrier  to 
vertical  mixing.   The  low  productivity  and  hence  low 
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respiration  rates  in  the  Lake  provide  another  reason  for 
the  D.O.  being  consistently  near  saturation.   Because  of 
this  high  reaeration  potential  of  Midland  Park  Lake,  it 
is  expected  that  dissolved-oxygen  problems  would  not 
develop  either  with  the  existing  degree  of  development, 
or  with  a  moderate  increase  in  urbanization  of  the  water- 
shed. 

It  should  be  pointed  out,  however,  that  some  of  the 
storm-sewer  samples  contained  high  levels  of  5-day  biochemical 
oxygen  demand  (Appendix  XIV) .   It  is  therefore  possible 
that  large-scale  urbanization  of  the  drainage  basin,  with 
untreated  storm-water  drainage  into  the  Lake,  could  theor- 
etically result  in  dissolved  oxygen  problems  in  the  Lake. 

4)    Phosphorus  and  Algae 

Since  the  major  water-quality  problem  in  Southern 
Ontario  lakes  is  one  of  nutrient  enrichment  (eutrophication) , 
and  since  enrichment  problems  are  controlled  largely  by 
the  phosphorus  loading  to  a  lake,  considerable  attention  was 
given  to  this  aspect  in  the  present  investigation. 

As  mentioned  previously,  Midland  Park  Lake  is  presently 
characterized  by  surprisingly  low  concentrations  of  phos- 
phorus and  algae.   Comparing  the  enrichment  status  of 
Midland  Park  Lake  with  that  of  other  lakes  in  the  Province, 
it  would  appear  that  the  Lake  can  tolerate  some  increase  in 
phosphorus  loading  without  resulting  in  major  eutrophication- 
type  problems  (e.g.  algal  blooms,  excessive  weed  growth). 
It  should  be  pointed  out,  however,  that  the  degree  of 
biological  productivity  in  the  Lake  will  relate  directly  to 
the  phosphorus  loading  to  the  Lake;  in  order  to  maintain 
the  existing  low  productivity  of  the  Lake,  watershed  activities 
would  of  course  have  to  be  kept  constant. 

In  the  present  investigation,  the  total  phosphorus 
loading  to  the  Lake  was  separated  into  three  sources: 


a) 
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P  contributed  from  the  non-urbanized  part  of  the 
watershed 


b)  P  contributed  from  direct  precipitation  on  the 

Lake 

c)  P  contributed  from  the  urbanized  part  of  the 
watershed  (i.e.  from  storm  sewers) 

Figure  10  illustrates  theoretical  phosphorus  loadings 
from  these  three  sources  based  on  various  assumptions.   With 
respect  to  a) ,  phosphorus  loadings  are  illustrated  under 
conditions  of  watershed  run-off  coefficients  of  0.1  and 
0.2,  and  under  assumed  phosphorus  concentrations  in  the 
run-off  of  0.02  and  0.04  mg/1 .   Low  run-off  coefficients 
were  selected  because  of  reasons  previously  stated; 
phosphorus  levels  of  0.0  2  and  0.04  mg/1  were  selected  based 
on  the  experience  of  the  authors. 

With  respect  to  b) ,  the  loading  from  direct  precipitation 
is  based  on  information  compiled  by  the  Water  Resources  Branch 
of  the  M.O.E.  (8).   It  should  be  noted  that  the  "precipitation" 
values  in  Figure  10  include  "dry  fall-out"  from  the  atmosphere. 
In  other  words,  the  precipitation  values  refer  to  total 
estimated  direct  atmospheric  input  to  the  Lake. 

With  respect  to  c) ,  the  run-off  coefficients  illustrated 
are  0.1  and  0.2  in  order  to  keep  these  consistent  with  a). 
Appropriate  examples  of  phosphorus  concentration  in  storm 
water  were  difficult  to  obtain  because  of  the  high  variability 
obtained  in  studies  to  date.   However,  after  reviewing  the 
literature,  and  after  reviewing  the  storm-water  data  collected 
during  the  present  study,  it  was  decided  that  the  average 
concentration  of  phosphorus  would  probably  be  between  0.1 
mg/1  and  0.8  mg/1. 

Figure  10  indicates  that  under  existing  conditions, 
with  10  per  cent  of  the  watershed  urbanized,  all  three 
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phosphorus  sources  exert  a  significant  load  on  the  Lake. 
The  second  and  third  pages  of  Figure  10  illustrate  that 
with  increased  urbanization  of  the  watershed,  the  untreated 
storm-water  loadings  to  the  Lake  can  become  substantial. 
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FIGURE  10  ESTIMATED   PHOSPHOROUS   LOADINGS  TO  MIDLAND 
PARK  LAKE  UNDER   VARIOUS    PROPORTIONS    OF 
WATERSHED    URBANIZATION.  (NO   STORM-WATER 
TREATMENT) 
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I)       SUMMARY-CONCLUSIONS -RECOMMENDATIONS 

(1)   The  existing  physical,  chemical  and  biological 
quality  of  Midland  Park  Lake  is  very  good.   The 
water  is  fairly  clear,  the  nutrient-enrichment 
status  is  favourably  low,  and  the  various  biological 
communities  appear  to  be  well-balanced.   It  is 
very  unlikely  that  significant  water-quality  prob- 
lems (e.g.  algal  blooms)  would  develop  in  the 
foreseeable  future  with  the  existing  development 
on  the  basin. 

U)   The  1974  M.O.E.  bacteriological  data  suggest  that  while 
the  Lake  is  marginally  suitable  for  swimming,  the  bac- 
teriological quality  warrant^  some  concern.   The 
prime  cause  of  the  minor  and  periodic  bacterial 
problems  cannot  be  defined  with  existing  data. 
However,  the  high  bacterial  densities  in  the  existing 
storm  sewers  indicate  that  bacterial  loadings  from 
storm  sewers  are  partially  responsible.   Large 
numbers  of  gulls  and  swimmers  are  no  c'oubt  also 
partially  responsible. 

The  routine  bacteriological  sampling  of  the  Lake, 
by  the  Simcoe  County  District  Health  Unit,  provides 
adequate  monitoring  of  this  public-health  aspect. 

(3)   Presently,  about  10%  of  the  watershed  is  "urbanized", 
with  untreated  storm  water  discharged  to  the  lake. 
It  is  estimated  that  some  5%  more  of  the  watershed 
could  be  urbanized,  with  untreated  stcrm  water  directed 
to  the  lake,  with  little  change  in  chemical  and  bio- 
logical quality.   However,  it  is  also  possible,  and  perhaps 
probable,  that  this  5%  "urbanization"  would  eliminate 
the  "trophic  safety  margin"  so  that  additional  activity 
on  the  watershed  would  then  result  in  water  quality 
problems.   It  is  apparent  that  if  substantial  portions 
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of  the  watershed  were  urbanized  (say  20-30%  additional) , 
with  untreated  storm  water  discharged  to  the  lake, 
adverse  water  quality  conditions  would  materialize 
(e.g.  increased  turbidity  and  algae) . 

(4)  It  is  suggested  that  if  development  on  the  watershed 
is  to  continue,  untreated  storm  water  should  not  be 
discharged  to  Midland  Park  Lake.   If  development  is 
to  continue,  storm  waters  should  either  be  treated 
and  discharged  to  the  Lake,  or  they  should  be  directed 
to  Georgian  Bay.   If  serious  consideration  is  given 

to  diverting  the  storm  run-off  to  Geogian  Bay,  any 
detrimental  effect  on  the  water  levels  of  Midland  Park 
Lake  should  be  considered. 

(5)  Since  additional  inputs  of  phosphorus  and  bacteria 
into  Midland  Park  Lake  are  of  greatest  concern, 
storm-water  treatment  facilities  should  remove  sub- 
stantial amounts  of  these  two  parameters. 

(6)  In  order  to  minimize  the  environmental  impact  of 
storm  run-off,  consideration  should  be  given  to 
directing  roof  run-off  into  permeable  surface  areas. 

(e.g.  lawns) . 

(7)  The  possibility  of  damage  to  the  Lake,  resulting  from 
untreated  run-off  from  construction  areas,  was  not 
assessed  in  the  present  study.   This  potential 
problem  should  be  considered.   Proper  guidelines  and 
enforcement  of  these  would  minimize  environmental  impact. 

(8)  A  gradual,  staged  development  plan  for  the  watershed 
would  allow  time  to  evaluate  the  adequacy  of  storm 
water  treatment  facilities.   These  evaluations 
could  be  carried  out  concurrently  with  a  lake  quality 
monitoring  program.   As  information  became  available, 
appropriate  decisions  could  be  made  about  the 
limitations  of  watershed  development  and/or  the 
degree  of  storm  water  treatment  required  to  retain 
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good  water  quality  in  the  lake. 

(9)   The  Town  of  Midland  as  well  as  the  Townships  of 
Tiny  and  Tay,  may  wish  to  start  investigating 
appropriate  methods  of  storm  water  treatment.   The 
Ministry  of  the  Environment,  primarily  through  the 
Water  Resources  Branch,  is  presently  studying  the 
quality  and  treatment  of  storm  waters.   This  is  a 
relatively  new  field  and  technical  knowledge  should 
increase  within  the  next  couple  of  years.   The  M.O.E, 
can  provide  advice  to  municipalities  wishing  to 
install  stormwater  treatment  facilities. 


Principal  Author; 


D~.    Veal ,  Regional  Biologist, 
Water  Resources  Assessment, 
Technical  Support  Section. 


Report  Approved  By: 
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APPENDIX  I 


Temperature  Data  (oC)  Midland  Park  Lake 


Surface 

Date 

ML1 

ML2 

ML3 

ML4 

14/5/74 

9.4 

10.5 

10.6 

10.0 

13/6/74 

18.8 

19.0 

17.5 

19.3 

3/7/74 

22.0 

22.7 

23.0 

22.2 

23/7/74 

23.0 

23.0 

23.3 

22.5 

16/8/74 

22.9 

22.8 

21.5 

23.0 

11/9/74 

20.0 

20.5 

20.2 

20.5 

Bottom 

Date 

ML1 

ML  2 

ML3 

ML4 

14/5/74 

9.5 

10.3 

10.5 

10.0 

13/6/74 

18.8 

19.0 

17.5 

19.5 

3/7/74 

21.7 

22.7 

23.0 

22.0 

23/7/74 

22.7 

22.7 

23.3 

22.5 

16/8/74 

22.8 

22.8 

21.5 

23.0 

11/9/74 

20.0 

20.4 

20.2 

20.3 
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APPENDIX  II 


Turbidity  (Formazin  Turbidity  Units) 


Date  ML1  ML2 

Surf.  bott.  Surf. 

14/5/74  6.3  1.1   0.8 

13/6/74  4.0  1.0   1.1 

3/7/74  0.7  0.9   1.1 

23/7/74  0.7  0.6   0.7 

16/8/74  1.0  l.l   1.0 

11/9/74  0.7  0.7   0.7 


ML3 

ML4 

Surf. 

Surf. 

0.5 

5.1 

1.0 

1.0 

0.9 

0.6 

0.6 

0.8 

0.9 

0.8 

1.0 

0.8 
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APPENDIX  III 

Chemical  Characteristics  -  Midland  Park  Lake 


Mj,1  -  Surface 

Alkalinity 

Hardness 

Conductivity 
umhos/cm 

pH 

mg/1  as 

mg/1  as 

CaC03 

CaCC-3 

14/5/74 

27 

38 

142 

7.7 

13/6/74 

29 

41 

145 

8.3 

3/7/74 

31 

37 

138 

8.5 

23/7/74 

28 

39 

141 

7.4 

16/8/74 

28 

36 

136 

8.2 

11/9/74 

28 

36 

147 

8.2 

ML1  -  Bottom 

14/5/74 

27 

36 

140 

7.8 

13/6/74 

29 

41 

143 

8.3 

3/7/74 

33 

37 

138 

8.4 

23/7/74 

28 

37 

141 

7.4 

16/8/74 

29 

37 

136 

8.2 

11/9/74 

26 

36 

146 

8.5 

ML2  -  Surface 

14/5/74 

28 

36 

140 

7.7 

13/6/74 

29 

38 

143 

8.3 

3/7/74 

30 

36 

138 

8.3 

23/7/74 

23 

37 

141 

7.7 

16/8/74 

29 

37 

136 

8.2 

11/9/74 

28 

36 

140 

8.1 

ML3  -  Surface 

14/5/74 

27 

36 

139 

7.7 

13/6/74 

29 

38 

143 

8.2 

3/7/74 

36 

38 

138 

8.2 

23/7/74 

29 

36 

141 

7.7 

16/8/74 

29 

36 

136 

8.1 

11/9/74 

26 

36 

140 

7.9 

ML4  -  Surface 

14/5/74 

27 

36 

138 

7.7 

13/6/74 

29 

37 

143 

8.2 

3/7/74 

37 

36 

138 

8.2 

23/7/74 

35 

37 

141 

7.5 

16/8/74 

34 

36 

136 

8.0 

11/9/74 

27 

35 

138 

8.0 
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Appendix  III  cont'd 

ML1  -  Surface 


13/6/74 
23/7/74 
16/8/74 
11/9/74 

ML1  -  Bottom 

13/6/74 
23/7/74 
16/8/74 
11/9/74 

ML2  -  Surface 

13/6/74 
23/7/74 
16/8/74 
11/9/74 

ML3  -  Surface 

13/6/74 
23/7/74 
16/8/84 
11/9/74 

ML4  -  Surface 

13/6/74 
23/7/74 
16/8/74 
11/9/74 


Fe 
(mg/l . ) 

SiO.. 
(mg/lf) 

.05 
.05 
.10 
.05 

.20 
.40 
.35 
.10 

.10 
.05 
.05 

.15 

.15 
.65 
.30 
.30 

.05 
.05 
.10 
.05 

.20 

.40 
.30 
.20 

.05 
.05 
.05 

.10 

.35 
.50 
.25 
.25 

.05 
.05 
.05 
.05 

.30 
.45 
.40 
.25 
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APPENDIX   IV 


Concentrations  of  Dissolved  Oxygen  (mg/1)  In  Midland  Park  Lake 


SURFACE 

ML1 

ML2 

ML3 

ML4 

14/5/74 

10.5 

7.7 

9.6 

9.2 

13/6/74 

8.5 

9.7 

9.8 

9.5 

3/7/74 

7.8 

8.0 

7.6 

8.0 

23/7/74 

8.3 

8.5 

8.4 

7.8 

16/8/74 

8.0 

7.9 

8.1 

7.8 

11/9/74 

8.5 

8.4 

8.0 

B0TTCM 

8.4 

10.5 

8.6 

9.9 

10.4 

8.1 

9.7 

9.7 

9.4 

7.8 

8.0 

7.8 

8.1 

8.3 

8.8 

8.5 

7.5 

6.4 

6.9 

7.6 

6.8 

7.7 

8.4 

8.1 

8.3 
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Appendix  V 
(Part  A) 


Phytoplankton  Genera  List  for  Midland  Park  Lake,  Station  ML1 


Flagellates 

Dinobryon  cysts 
Cryptomonas 
Rhodomonas 
Chlamydomonas 

Peridinium 

Chrysomonas 

Trachelomonas 

Uroglenopsis 
Chromulina 
Dinobryon 
Mallomones 


Blue  Greens 

Oscillatoria 

Anabaena 

Selenastrum 

Gomphosphaeria 

Aphanocapsa 

Chrysococcus 

Aphanothece 

Lyngbya 


Green 

Ankistrodesmus 

Tetraedron 

Oocystis 

Chlorella 

Dictyosphaerium 

Pediastrum 

Scenedesmus 

unidentified 

Gloeocystis 

Characium 

Quadrigula 

Mougeotia 

Crucigenia 

unidentified 

Coelastrum 

Euastrum 

Sphaerocystis 

Schroederia 

Cosmarium 

Selenastrum 


Diatoms 

Navicula 

Nitzchia 

Synedra 

Staurastrum 

unidentified 

Desmidium 

Cymbella 

Cocconeis 

Eunotia 


(Part  B) 
Phytoplankton  Abundance  (a.s.u./ml)  in  Midland  Park  Lake,  Station  ML1 


March  23 
May  14 
June  13 
July  3 
July  23 
Aug.  16 
Sept.  11 


Blue  Green 

272 

33 

124 

47 

620 

831 

Flagellates    Greens 


79 
111 
342 
159 
228 

82 
140 


Diatoms    Total 


128 

. 

207 

64 

8 

346 

28 

20 

418 

20 

- 

303 

12 

4 

729 

23 

4 

729 

43 

present 

1014 

100  r 


O 

3 
CD 
< 


z 

UJ 

O 

ac 


1 


DIATOMS 
GREEN     ALGAE 
FLAGELLATES 
£4  BLUE- GREENS 


MAY         JUNE       JULY  AUG.      SEPT. 


APPENDIX  3ZT    PERCENT    FREQUENCY    HISTOGRAM 

FOR   PHYTOPLANKTON    MIDLAND 
PARK  LAKE. 


X 


SEMIEMERGENT  NUPHAR 
SEMIEMERGENT    P.  COROATA 
60-100%  COVERAGE 
80-  100%  COVERAGE 
SO  -70%  COVERAGE 
20-50%  COVERAGE 


DOMINANT    SPECIES  P  ROBINSII.   VALLISNE«<A,  E    CANADENSIS 

ELEOCHARIS,  ERIOCAULON,  CHARA 
PROBlNSH.E    CANADENSIS,  VALLISNERIA 
ERIOCAULON,  E    CANADENSIS,  VALLlSNE  Rlrt 


APPENDIX  m     MACROPHYTE  COVERAGE   DOMINANT  SPECIES   AND  SAMPLING 
STATIONS    IN    MIDLAND    PARK    LAKE. 
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Appendix  VIII 
*    Species  List  for  Macrophytes  of  Midland  Park  Lake 

Vallisneria  americana 
Eleocharis  sp.  {Sedge) 
Najas  flexilis 

Potamogeton  amplifolius 

Potamogeton  praelongus 

Potamogeton  robinsii 
Potamogeton  pusillus 
Elodea  canadensis 

Eriocaulon  sp. 

Pontederia  cordata 

Nuphar  sp. 

Chara  sp. 

Myriophyllum  sp. 


*    Species  identifications  were  never  professionally 
verified. 
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Appendix  IX  -  Part  A 

Macrophyte  Quadrat  Sample  Results  for  Midland  Park  Lake 
July  8-12,  Aug.  22-27 

Averaged  Averaged    Averaged 

Species         Nitrogen  Phosphorus   L.0,1.  N/P    average  wet  wt. 

(mg/g)     (mg/g)       {%)  ratio   height   dry  wt, 
(meters) 


P.  praelongus 

25 

1.4 

80 

18 

.5-. 6 

9.4 

Vallisneria  sp. 

33 

2.0 

68 

24 

.3-4 

11. 

Eriocaulon  sp. 

32 

1.3 

68 

17 

- 

17. 

E.  canadensis 

28 

1.5 

78 

19 

.2-. 3 

9.3 

Eleocharis  sp. 

18 

1.2 

49 

16 

.15 

7.6 

Averages 

26 

1.5 

71% 

17:1 

.20 

10.3 

2 

1.  mean  dry  weight  of  macrophytes  per  quarter  meter  square  (.25  m  ) 

is  18 . 5g.  which  is  74  g.  per  meter  square 

2.  lake  area  is  1.46  x  10   square  meters 

3.  average  per  cent  weed  cover  for  lake  -  72% 


4.  Dry  weight  of  macrophytes  for  entire  lake  is: 

(74  g/m2)  (.72)  (1.46  x  106  m2)  (10~3  kg/g) 
70.226  kg. 

5.  Weight  of  Nitrogen  for  entire  lake  is: 

0.26  (70,226)  =  1,826  kg  N 

6.  Weight  of  Phosphorus  for  entire  lake  is: 

.0015  (70226)  =  105  kg  P 

7.  Wet  weight  of  macrophytes  for  entire  lake  is: 

10.3  (70,226)  =  723,328  kg 
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Appendix  IX  -  Part  B 
Survey  One  -  July  8-12 


station   depth 
number   (meters) 


1.4 


1.6 


1.5 


1.51 


1.4 


10 


1.6 


percent 

spe>cies 

height 

abundance 

cover 

(< 

^m.  } 

(scale  1-4) 

95% 

P.  robinsii 

30 

1 

P.  plaelongus 

30 

-60 

3 

E.  canadensis 

20 

4 

Eriocaulon 

15 

4 

Vallisneria  sp. 

30 

-60 

0 

85% 

P.  robinsii 

30 

3 

P.  praelongus 

60 

2 

E.  canadensis 

30 

-60 

3 

Vallisneria 

60 

3 

P.  amplifolius 

60 

-122 

3 

75% 

P.  robinsii 

JO 

2 

P.  praelongus 

60 

3 

E.  canadensis 

30 

3 

Vallisneria 

41 

3 

P.  pusillus 

20 

4 

Eleocharis 

60 

3 

Chara 

20 

4 

N.  flexilis 

20 

4 

50% 

Eleocharis 

40 

4 

E.  canadensis 

20 

3 

P.  robinsii 

30 

3 

Chara 

15 

3 

P.  praelongus 

30 

3 

unknown 

10 

3 

20% 

P.  robinsii 

30 

3 

Vallisneria 

30 

3 

P.  praelongus 

46 

3 

Eriocaulon  sp. 

13 

2 

Eleocharis  sp. 

8 

3 

E.  canadensis 

30 

3 

45% 

P.  robinsii 

30 

3 

E.  canadensis 

20 

3 

P.  pusillus 

25 

3 

P.  praelongus 

46 

3 

Vallisneria  sp . 

30 

2 

Eleocharis  sp. 

10 

3 

Chara 

10 

4 

Eriocaulon  sp . 

10 

4 
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station 

depth 

percent 

species 

height 

abundance 

number 

(meters) 

cover 

(cm. ) 

(scale  1-4) 

11 

1.8 

98% 

P.  robinsii 

30 

3 

P.  praelongus 

60-91 

2 

E.  canadensis 

30-46 

2 

Vallisneria  sp. 

30-46 

3 

Chara 

30 

4 

12 

1.0 

95% 

Chara 
Eriocaulon  sp. 

3 
3 

Vallisneria  sp. 

- 

2 

Eleocharis 

1 

P.  praelongus 

4 

E.  canadensis 

3 

13 

1.8 

98% 

Chara 

Myriophyllum  sp . 
P.  praelongus 
P.  robinsii 

4 
4 
3 
4 

P.  amplifolius 

- 

4 

Eleocharis 

1 

N.  flexilis 

3 

Vallisneria  sp. 

2 

E .  canadensis 

3 

14 

1.2 

98% 

Eleocharis  sp. 

15 

1 

Vallisneria 

30 

2 

P.  praelongus 

20 

3 

P.  robinsii 

20 

3 

E.  canadensis 

15 

3 

Chara 

15 

2 

N.  flexilis 

15 

3 

Myriophyllum  sp. 

30 

3 

Eriocaulon  sp. 

20 

4 

P.  pusillus 

20 

3 

15 

1.4 

98% 

P.  praelongus 

91-122 

3 

P.  robinsii 

30 

3 

E.  canadensis 

15 

3 

Vallisneria  sp. 

30 

3 

Eriocaulon  sp . 

15 

3 

Myriophyllum  sp. 

60-91 

3 

N.  flexilis 

8 

3 

Chara 

15 

4 

P.  amplifolius 

61-91 

3 

Eleocharis  sp. 

15 

3 

16 

2.0 

100% 

P.  robinsii 

i 

P.  praelongus 

- 

3 

E.  canadensis 

3 

Chara 

4 
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station 

depth 

percent 

species 

height 

abundance 

number 

(meters) 

cover 

(cm. ) 

(scale  1-4) 

17 

2.0 

100% 

P. 

robins ii 

1 

P. 

praelongus 

- 

4 

E. 

canadensis 

4 

18 

2.0 

80% 

E. 

canadensis 

2 

P. 

robinsii 

- 

1 

P. 

pusillus 

3 

19 

2.0 

80% 

P. 

robinsii 

30 

1 

E. 

canadensis 

46 

2 

P. 

praelongus 

46 

3 

20 

2.5 

70% 

P. 

robinsii 

30 

2 

P. 

praelongus 

30 

3 

E. 

canadensis 

46 

3 

Vallisneria  sp . 

30 

2 

21 

2.3 

1% 

F. 

canadensis 

46 

4 

P. 

robinsii 

30 

4 

22 

2.5 

0% 

- 

- 

- 

23 

2.5 

80% 

E. 

canadensis 

46 

3 

P. 

praelongus 

76 

3 

P. 

robinsii 

30 

1 

P. 

pusillus 

46 

3 

24 

2.5 

80% 

E. 

canadensis 

46 

3 

P. 

praelongus 

122 

2 

P. 

robinsii 

46 

1 

P. 

pusillus 

46 

4 

Vallisneria  sp. 

61 

3 

25 

2.5 

55% 

E. 

canadensis 

30 

3 

P. 

praelongus 

30 

4 

P. 

robinsii 

30 

2 

My 

triophyllum  sp . 

91 

4 

Vallisneria  sp . 

46 

4 

26 

3.0 

95% 

E. 

canadensis 

21 

4 

P. 

robinsii 

30 

1 

P. 

praelongus 

61 

3 

27 

3.2 

99% 

E. 

canadensis 

46 

4 

P. 

robinsii 

61 

1 
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station  depth   percent 
nuinber   (meters)    cover 


Appendix  IX  -  Part  B  cont'd. 
Survey  Two  -  July  8-12 
species 


height 
(cm. ) 


abundance 


1.25 


1.2 


1.3 


1.3 


1.2 


10 


11 


1.1 


2.0 


95%  P.  robinsii 
Vallisneria 
Elodea 

Myriophyllum 
P.  pusillus 

100%     Vallisneria 
Chara 
Elodea 
P.  robinsii 
N.  flexilis 
Myriophyllum 
Eleocharis  sp. 

90%     Vallisneria  sp. 
P.  robinsii 
E.  canadensis 
Myriophyllum  sp. 
N.  flexilis 

1 5  %     unknown 

Vallisneria  sp. 
E.  canadensis 
Chara 

Eriocaulon  sp . 
Eleocharis  sp. 

20%     N.  flexilis 

Vallisneria  sp. 

P.  pusillus 
E.  canadensis 

25%     Vallisneria 
N.  flexilis 
E.  canadensis 
P.  pusillus 

100%     Vallisneria  sp. 
Eriocaulon  sp . 
E.  canadensis 
P.  praelongus 
P.  pusillus 
N.  flexilis 
P.  amplifolius 
P.  robinsii 


64 
64 
64 
64 
64 

51 

51 
51 
51 
51 
51 


51 
51 
51 
51 


66 
66 
66 
66 
66 
66 
66 
66 


1 
2 
3 
4 
4 

2 
3 
2 
2 
2 
4 
3 

2 
2 
3 
4 
3 

3 
3 
3 
3 
3 
3 

3 

4 
4 
4 

J 
3 
3 

4 

2 
2 
3 
3 
4 
2 
3 
3 
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station   depth   percent 
number    (meters)   cover 


12 


13 


15 


16 


17 


19 


20 


0.9 


1.4 


0.7 


1.7 


1.7 


2.0 


2.0 


2.0 


95% 


95% 


5% 


100% 


100% 


95% 


80% 


5% 


species 

hei< 

ght 

abundance 

(cm. ) 

N.  flexilis 

18 

3 

Vallisneria  sp. 

18 

3 

P.  robinsii 

18 

3 

E.  canadensis 

18 

3 

Myriophyllum  sp . 

18 

4 

Eleocharis  sp . 

18 

2 

P.  praelongus 

18 

3 

Chara 

18 

3 

N.  flexilis 

18 

3 

Chara 

18 

3 

Eriocaulon  sp . 

18 

3 

Eleocharis  sp . 

18 

I 

Vallisneria  sp. 

18 

3 

P.  pusillus 

18 

2 

E.  canadensis 

18 

4 

N.  flexilis 

18 

4 

P.  robinsii 

18 

4 

E.  canadensis 

18 

4 

Myriophyllum  sp . 

18 

4 

P.  robinsii 

25- 

-41 

2 

E.  canadensis 

20 

-30 

3 

Eriocaulon  sp. 

15- 

-20 

2 

P.  praelongus 

30- 

-38 

3 

Vallisneria  sp. 

51- 

-76 

2 

P.  pusillus 

30- 

-61 

3 

N.  flexilis 

SO- 

-38 

3 

P.  robinsii 

SO- 

-38 

2 

E.  canadensis 

20- 

-30 

4 

P.  pusillus 

38 

4 

Vallisneria  sp. 

51- 

-91 

2 

P.  praelongus 

38- 

-61 

2 

P.  robinsii 

71 

2 

P.  praelongus 

71 

3 

E.  canadensis 

71 

3 

Vallisneria  sp. 

71 

3 

P.  robinsii 

64 

3 

P.  praelongus 

64 

3 

E.  canadensis 

64 

2 

P.  pusillus 

64 

3 

Vallisneria  sp. 

3 

N.  flexilis 

- 

3 

P.  praelongus 

4 

E.  canadensis 

4 
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station 
number 


21 


22 


23 


24 


25 

26 
27 


depth   percent 
(meters)   cover 


1.5 


1.5 


2.0 


2.5 


3.0 


3.0 


2.5 


35% 


90% 


85% 


95% 


100% 


100% 


95% 


species 

height 
(cm. } 

abundance 

P.  robinsii 

3 

P.  praelongus 
E.  canadensis 
Eriocaulon  sp . 
P.  pusillus 

3 
3 
2 
3 

P.  robinsii 
P.  amplifolius 
E.  canadensis 
P.  pusillus 
P.  praelongus 

- 

1 
3 
4 
4 
3 

P.  robinsii 
P.  pusillis 
E.  canadensis 
Eriocaulon 
Vallisneria 

76 
76 
76 
76 
76 

2 
3 
3 
3 
3 

E.  canadensis 
Vallisneria 
P.  amplifolius 
P.  robinsii 
P.  pusillus 

51-102 
51-102 
51-102 
51-102 
51-102 

3 
3 
3 
2 
4 

P.  robinsii 
P.  amplifolius 
E.  canadensis 

51-152 
51-152 
51-152 

1 
3 
3 

P.  robinsii 
E.  canadensis 

51-76 
30 

1 

4 

E.  canadensis 
Vallisneria 
P.  robinsii 
P.  pusillus 
P.  amplifolius 

51-102 
51-102 
51-102 
51-102 
51-102 

3 
3 
2 
3 
2 
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APPENDIX  X 

Species  List  for  Zooplankton  of  Midland  Park  Lake 

Cladocera 

Acroperus  harpae 

Bosmina  sp. 

Ceriodaphnia  reticulata 

Chydorus  sphaericus 

Daphnia  galeata  mendotae 

D.  pulex 

Diaphanosoma  leuchten  bergianura 

Holopedium  gibberum 

llyocryptus  spinifer* 

Leptodora  ki  ndti  1 

Cal_anoida 

Diaptoraus  oregonensis 
Diaptomus  sp. 
Epischura  lacustris 

Cyclopoid_a_ 

Cyclops  bicuspidatus  thomasi 

Macrocyclops  albidus* 

Mesocyclops  edax 

Tropocyclops  prasinus  mexicanus 


*only  one  specimen  found 


V 
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APPENDIX  XI 


Zooplankton  Concentrations  and  Proportions 
in  Midland  Pk.  Lake.  July  3  and  Sept.  11.  1974 


Location 
ML1 

ML  2 


organisms  per  liter  (proportion  of  total  organis 
Date        cladocerans   cyclopoids   calanoids    total 

July  3/74  2.02  (.91)     0.07  (.03)   0.14  (.06)    2.20 

Sept.  11/74  5.87  (.52)    1.53  (.14)   3.80  (.34)   11.20 

July  3/74  7.37  (.72)    1.18  (.12)    1.71  (.17)    10.26 


Gravenhurst 
Bay 

July 
Sept. 

100 
55 

(.47) 
(.69) 

L.  Joseph 

July 

28 

(.29) 

Sept. 

1 

(.05) 

Little  L.  Jost 

;ph 

July 

15 

(.34) 

Sept. 

10 

(.25) 

.10  (.51)  5  (.02)  215 

20  (.25)  5  (.06)  80 

13  (.14)  55  (.57)  96 

3  (.15)  16  (.80)  20 

19  (.43)  10  (.23)  44 

18  (.45)  12  (.30)  40 


Appendix  XJT  (Part  A) 

Benthic  Invertebrates  Collected  In  Midland  Park  Lake 
June  4-7,  ( organ isms/m  ) 


Station  No. 


Al 


A3 


A5 


A7 


A10    Bl 


B3 


B4 


CI 


C2    C3 


C4 


01igochaeta:Tubificidae 
Hirudinea 
Trichoptera 
Psychorayiidae  Nyctiophylax 
Leptoceridae   Oecetis 
Phryganeidae  Agrypnia 
Diptera 
Chironomidae 
Procladius 
Ablabesmyia 
Chironomus 
Einfeldia 
Kief ferulus 
Dicrotendipes 
Cryptochironomus 
Tribelos 


43 


215 


43 


43 


T3 

43 
86 

129 


86 
43 


43 


43 


43 

215 

86 

43 

43 

43 
43 

43 

344 

215 

387 

258 

344 

43 

43 

86 

43 


i 

en 

cc 

I 


Glyptotendipes 

Polypedilura 

Micropsectra 

Tanytarus 

Rheotany tarsus 
Chaoboridae  Chaoborus 
Hydracarina 
Amphipoda :  Ganunaridae 
Gastropoda  Bulimidae  Clappia 


86 
Amnicola  86 


Planorbidae 
Sphaeriidae 
Pelecypoda  Lampsilis 


43 


43 


43 


43 

215 


TT 


43 


86 

43 

258 


172 


43 

172 

86 


43 


172 


TT 
86 


43 


344 


86 


43 


258 


43 
172 


NOTE:   Identifications  not  professionally  confirmed, 


Station  No. 


Appendix  XII  (Part  A)  cont'd 
Dl    E2    E3    E5    E7    E9    Hi 


Jl 


Oligochaeta : Tubif icidae 

Hirudinea 

Trichoptera 

Psychomyiidae  Nyctiophylax 

Leptoceridae  Oecetis 

Phryganeidae  Agrypnia 
Diptera 

Chironomidae 

Procladius 

Ablabesmyia 

Chironomus 

Einfeldia 

Kief ferulus 

Dicrotendipes 

Cryptochironomus 

Tribelos 


86  43 

86   129   258   431 


43 


43 


43 


"86"    31   2T8   3W 
43        43 
43 


474   688   559 


86   301 


43 


43    43 
172   129 


43 

129 

43 


43 


86 


J2    J3 


43 
43 


86 


I 


Glyptotendipes 

Polypedilum 

Micropsectra 

Tanytarsus 

Rheotany tarsus 
Chaeboridae  Chaoborus         4~3~ 
Hydracarina  43 

Amphipoda : Gammaridae  4  3 

Gastropoda  Bulimidae  Clappia 

Amnicola 

Planorbidae 

Sphaeriidae 
Pelecypoda  Lampsilis 


86 


431 


43 


129 


43   172 


43 


T23 AT 


43 


86   129 


344 

43 
129   129 

43 


43 


43 
129 


86 
43 
86 


NOTE:   Identifications  not  professionally  confirmed. 


ft 


\ 


1)-  ALL  STATIONS   SAMPLED    FOR    SEDIMENTS 

ii)-  CIRCLE   STATIONS    ADDITIONALLY    SAMPLED     FOR    INVERTEBRATES 


APPENDIX    XII    PART  B    BENTHIC   INVERTEBRATE   AND   SEDIMENT 

SAMPLE    STATIONS      JUNE   4-7    1974. 
MIDLAND   PARK   LAKE 


\ 


*.  A^k 


\ 


L.O.I.  READS    LOSS   ON   IGNITION 

N=P   READS    NITROGEN   TO  PHOSPHORUS    RATIO 

x     AVERAGE    FOR    LAKE     14  N  MP,  27%  L.O.  I. 


APPENDIX 


XII  -PARTC    SEDIMENT    TYPES'    ACCORDING    TO 
NITROGEN    AND    PHOSPHORUS    RATIOS    AND 
LOSS   ON    IGNITION    MIDLAND    PARK   LAKE 
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APPENDIX 


XfTT 


Bacteriological  Quality  of  the  Two  Storm  Sewers  Entering 
Midland  Park  Lake 


Date 


>wer 

Total  Coliforms 
per  100  ml 

Fecal 
Coliforms 
per  100  ml 

Enterococcus 
per  100  ml 

A 

41,000 

14,000 

4000 

B 

22,000 

8,900 

4100 

A 

B 

55,000 

>5,000 

>5000 

A 

240 

32 

1 

B 

36 

12 

1 

A 

2,200 

488 

B 

1,720 

496 

68 

14/5/74 


3/7/74 


16/8/74 


11/9/74 


*  A  -  NW  sewer  at  cemetary 
B  -  N   sewer  at  beach 


_9 


APPENDIX    XIV 


Chemical  Quality  of  the  Two  Storm  Sewers 
Entering  Midland  Park  Lake 

- 

Date 

Sewer 

B0D5 
mg/1 

P  (mg 
Tot. 

/I 
sol. 

NH3 

N  (mg/1) 
Kjeld.   N02 

N03 

Susp.  Solids 
mg/1 

Alkalinity 
as  CaC03 
mg/1 

Hardness 
as  CaC03 
mg/1 

14/5/74 

A 

.10 

.015 

.12 

.68 

.031 

1.3 

57 

75 

B 

.13 

.025 

.06 

.70 

.045 

1.0 

65 

75 

18/6/74 

A 

2.5 

.04 

.02 

.1 

.6 

<-.02 

<.l 

15 

B 

3.0 

.40 

.02 

.2 

1.6 

<02 

c.2 

90 

1 

3/7/74 

A 

2.5 

.04  < 

'.02 

.1 

.6 

<.02 

<.l 

20 

1 

B 

3.0 

.28  * 

^.02 

.1 

1.2 

<.02 

-.2 

130 

25/9/74 

A 

1.8 

.026 

^f.Ol 

.42 

.025 

.35 

42 

60 

B 

3.0 

.13 

.01 

.52 

.039 

.21 

54 

48 

26/9/74 

A 

4.5 

.054 

<£.01 

.48 

.017 

.10 

54 

62 

B 

10 

.13 

<.01 

.94 

.017 

.03 

59 

52 

8/12/74 

A 

22 

.36 

.1 

1.6 

^.02 

<.2 

165 

B 

28 

.70 

.1 

2.6 

<.02  - 

Z.l 

320 

SITE 
SITE 
SITE 

S     Tt 


I 

2 
3 
4 


LEAD 

200' 
400' 
200' 
200' 


DEPTH 

7' 
10' 

9' 
10' 


APPENDIX 


TRAP    NET     SITES     SET    BY     THE    MINISTRY    OF 
NATURAL    RESOURCES 
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Appendix  XVT 
Number  and  type  of  fish  caught  at  each  trap  lift  Sept  11-20,  1974 


LMB 

SMB 

WHITE 
SUCKER 

SUNFISH 

BULLHEAD 

CRAPPY 

ROCK 
BASS 

TOTALS 

Sept.  10 

13 

7 

36 

19 

14 

1 

90 

11 

5 

0 

«8 

27 

1 

2 

123 

12 

5 

1 

19 

6 

6 

1 

38 

13 

2 

A 

31 

5 

8 

50 

17 

10 

0 

63 

10 

6 

1 

90 

18 

0 

0 

17 

16 

4 

1 

38 

19 

3 

1 

79 

17 

1 

10] 

20 

6 

0 

26 

10 

42 

TOTAL 

44 

13 

359 

110 

40 

2 

572 

%  of  Total 

7.6 

2.2 

62.8 

19.2 

6.9 

0.3 

0.7 

99.7% 

Relationship  of  Weather  Conditions  to  Number  of  Fish  Caught 

Sept.  11-20,  1974 


DATE 

WEATHER 

WATER 
TEMP. 

AIR 
TEMP. 

#  BASS 

#  FISH 
TOTAL 

Sept.  10 

cloudy,  some 
rain 

21 

C 

20 

90 

11 

stormy,  rain 

14  C 

5 

123 

12 

rain 

20 

c 

6 

38 

13 

light  rain 

21  C 

21 

c 

6 

50 

17 

windy,  cool 

17  C 

16 

c 

10 

90 

18 

Sunny,  cold 
frost  overnight 

15  C 

12 

c 

0 

38 

19 

17  C 

24 

c 

4 

101 

20 

Thunder  storms 

15  C 

14 

c 

6 

42 
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Appendix  XVII 

Net  Sets  and  Fish  Caught  per  Trap  Set,  Midland  Park  Lake 

Sept.  11-20,  1974 

SITE  #       LEAD  LENGTH       WATER  DEPTH  DATES   TRAP     BASS   TOTAL 
AT  TRAP NIGHTS FISH 

1  200'  tied  to              7'  9,  10     2       25     213 
shore  &  11 

2  400'  tied  to              10'  11,  12    2  12      88 
shore  &  13 

3  200'  anchored             9'  16,  17    2       10     128 
200*  from  shore  &  18 

4  200*  anchored            10'  18,  19    2       10     143 
300  vds.  from  shore  &  20 


Characteristics  of  Largemouth  Bass  from  Midland  Park  Lake 

Sept.  11-20,  1974 


Age 

No.  of 

Netted 

Fish 
Angled 

Total 

Examined 

Average 
Length 
(cm) 

Average 
Weight 
(gm) 

11  + 

3 

0 

3 

23.3 

- 

III  + 

20 

5 

2  5 

27.1 

301 

IV+ 

17 

14 

31 

32.6 

413 

V+ 

0 

14 

14 

34.8 

575 

VI  + 

1 

5 

6 

36.2 

679 

VII+ 

0 

3 

3 

37.9 

767 

VIII  + 

0 

4 

4 

41.8 

1101 

IX+ 

0 

1 

1 

48.4 

1814 

(800 


1600 


1400   - 


1200 


£     1000 

01 


i 

»     800 

UJ 

* 

600 


400 


200 


PART  8   WEIGHT  VS.  AGE   OF 
LARGEMOUTH   BASS    FOR 
MIDLAND   PARK   LAKE 


*    INFORMATION    EXTRAPOLATED 
FROM  SCOTT  a  CROSSMAN 
(1973) 


MIDLAND   PARK   L 

*  L.  SIMCOE 

*  L.  OPINICON 

*  ONTARIO   AVERAGE 


4  5 

AGE  (yrs) 


e 

o 

I 

Z 

-I 


45 


40 


35 


30 


25 


20 


15 


INFORMATION    EXTRAPOLATED 
FROM   SCOTT  a  CROSSMAN 
(1973) 


MIDLAND   PARK   L. 

*  L,  SIMCOE 

*  L.  OPINICON 

*  ONTARIO  AVERAGE 


PART  A  LENGTH  VS.  AGE  OF 
LARGEMOUTH  BASS  FOR 
MIDLAND  PARK  LAKE 


4  5 

AGE  (yrs) 


APPENDIX  32TIE 


PART  C    LENGTH   VS.  WEIGHT    OF 
LARGE  MOUTH    BASS    FOR   MIDLAND 
LAKE   PARK 


45 


40    — 


35    — 


_.    30  |— 

E 
o 


o 


25     - 


20 


15    — 


10 


5    — 


INFORMATION    EXTRAPOLATED 
FROM    SCOTT    8   CROSSMAN 
(1973) 


MIDLAND   PARK  L. 

*  L.   0PIN1C0N 

*  L.SIMCOE 

*  ONTARIO    AVERAGE 


J I L 


200 


400 


600 


800  1000 

WEiGHT-(GRAMS) 


1200 


1400 


1600 
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